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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solder ball 
mounting apparatus capable of adsorbing only one solder ball 
into one adsorbing hole by a vacuum. 

SOLUTION: This apparatus is provided with a supplying part 
21 for solder balls 23, a work positioning part 33, a head 42 
having an adsorbing hole for adsorbing a solder ball by a 
vacuum at its underside, and a moving means for making the 
head 42 move between the supplying part 21 and the 
positioning part 33. And it has a sucking apparatus 47 which 
generates a negative pressure, a pressure applying apparatus 
46 which generates a positive pressure, and a switching 
means which connects the sucking apparatus 47 to the 
adsorbing hole when the head 42 is to adsorb a solder ball 
into the adsorbing hole by a vacuum, and connects the 
pressure applying apparatus 46 to the adsorbing hole, when 
the head 42 is about to touch a solder ball in the supplying 
part 21. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] the feed zone of a conductive ball, the positioning section of a work, and the adsorption 
that carries out vacuum adsorption of the conductive ball — a hole with the head formed in the 
inferior surface of tongue The aspirator which is equipped with the move means to which between the 
aforementioned feed zone and the aforementioned positioning sections is moved for the 
aforementioned head, and generates negative pressure, The aforementioned aspirator is connected to 
a hole, the pressurizer which generates a positive pressure, and the aforementioned head — the 
aforementioned adsorption — the time of carrying out vacuum adsorption of the conductive ball at a 
hole — the aforementioned adsorption — before the aforementioned head adsorbs the conductive 
ball in the aforementioned feed zone — the aforementioned adsorption — the conductive ball loading 
equipment characterized by having a change means to connect the aforementioned pressurizer to a 
hole 

[Claim 2] the adsorption formed in the inferior surface of tongue of a head — the conductive ball 
loading technique of carrying out vacuum adsorption of the conductive ball at a hole, and ****jng a 
conductive ball to a work — it is — a conductive ball — the aforementioned adsorption — the 
conductive ball loading technique characterized by blowing off a gas from a hole and destroying a sort 
of a conductive ball 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the conductive ball loading 
equipment and the conductive ball loading technique of carrying a conductive ball in works, such as a 
substrate, in order to form a bump in a work. 
[0002] 

[Prior art] The method of heating and carrying out melting solidification of the conductive ball as a 
means to form a bump (vegetation electrode) in the electrode of works, such as a substrate and a 
chip, after carrying a conductive ball at a work is learned. Generally, many bumps are formed in a 
work and many conductive balls are carried [ therefore ] in a work. The conventional conductive ball 
loading equipment for a conductive ball being put in block to a work, and carrying them hereafter, is 
explained. [ many ] 

[0003] The side elevation of the conductive ball loading equipment of the former [ drawing 3 ] and 
drawing 4 are the fragmentary sectional views of the head of the conventional conductive ball loading 
equipment. In drawing 3 , 1 is the feed zone of a conductive ball and is constituted as follows. 2 is a 
container and the conductive ball 3 is ****ed. 4 is the brace of a container 2. The inferior surface of 
tongue of a container 2 is equipped with the vibrator 5. If a vibrator 5 vibrates, a container 2 will 
vibrate and the internal conductive ball 3 will be fluidized. 

[0004] 6 is the positioning section of a substrate and is constituted as follows. 7 is a movable table 
and the pole 8 is ****ed. The clamper 9 is formed in the upper-limit section of t|ie pole 8, and the 
substrate 10 is clamped by the clamper 9. Positioning of a substrate 10 is performed by driving the 
movable table 7 and moving a substrate 1 0 horizontally. 

[0005] 1 1 is a head and is held at the soffit section of a shaft 12. The shaft 12 is held at the block 13. 
A vertical-movement means (not shown) to move a shaft 1 2 up and down is included in the block 1 3, 
and if a vertical-movement means drives, a head 1 1 will move up and down. 14 is an oblong move 
table and is constructed between a feed zone 1 and the positioning section 6. The move table 14 is 
equipped with the level feed screw 1 5. The nut 1 6 prepared in the tooth back of block 1 3 is ****ed to 
the feed screw 1 5. Therefore, if a motor 1 7 drives and a feed screw 1 5 rotates, block 1 3 and the head 
1 1 will be moved to longitudinal direction along with the move table 14. 18 is an aspirator and is 
connected to the head 1 1 through the tube 1 9. the inferior surface of tongue of a head 1 1 — 
adsorption of the conductive ball 3 — a hole — 1 1a is ****ed two or more (refer to drawing 4 ), and 
an aspirator 1 8 drives — adsorption — a hole — vacuum adsorption of the conductive ball 3 is 
carried out at 1 1 a 

[0006] The conventional conductive ball loading equipment is constituted as mentioned above, and 
explains an operation below. A motor 1 7 is driven, a head 1 1 is moved to the upper part of 2 of a 
container, the vertical-movement means with which the block 13 was equipped there is driven, a head 
1 1 is downed and raised, and vacuum adsorption of the conductive ball 3 is carried out on the inferior 
surface of tongue of a head 1 1 . if the conductive ball 3 in a container 2 is made to flow on the whole 
by driving a vibrator 5 and vibrating a container 2 at this time — adsorption of the inferior surface of 
tongue of a head 11 — a hole — it is easy to carry out vacuum adsorption of the conductive ball 3 at 
11a 
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[0007] If a head 11 carries out vacuum adsorption of the conductive ball 3 and takes it up f a motor 17 
will be driven and a head 1 1 will be moved to the upper part of a substrate 10. Next, a head 1 1 is 
dropped, the conductive ball 3 of the inferior surface of tongue is landed on the top of a substrate 1 0, 
and the vacuum adsorbed state of the conductive ball 3 by the aspirator 18 is canceled there, next - 
- if a head 1 1 is raised — the conductive ball 3 — adsorption — it drops out of a hole 21 and is 
carried in a substrate 10 Next, a head 1 1 is moved to the upper part of a container 2, and the 
operation mentioned above is repeated. 
[0008] 

[Object of the Invention] However, there were the following troubles in the conventional conductive 
ball loading equipment, namely, the thing for which the down and elevation of a head 1 1 are done to a 
container 2 — adsorption — what carries out vacuum adsorption of the conductive ball 3, and takes 
it up to a hole 21 — it is — one adsorption — a hole 21 must be adsorbed by only one in the 
conductive ball 3 however, it is shown in drawing 4 in this case — as — one adsorption — a hole — 
the vacuum adsorption (adsorption mistake) of two or more conductive balls 3 was easy to be carried 
out to 11a, and there was a trouble where two or more of these conductive balls 3 will be carried in a 
substrate 10 as they are Here, even if it made the conductive ball 3 fluidize on the whole, the 
adsorption mistake which the important fraction (the best layer of the conductive ball 3) which the 
inferior surface of tongue of a head 1 1 contacts may have remained still aligning, and was mentioned 
above might be nonavoidable with the vibrator 5 etc. 

[0009] therefore, this invention — one adsorption — a conductive ball aims at offering the 
conductive ball loading equipment one piece can carry out whose vacuum adsorption to a hole 
[0010] 

[The means for solving a technical problem] The conductive ball loading equipment of this invention 
The feed zone of a conductive ball, and the positioning section of a work, the adsorption which 
carries out vacuum adsorption of the conductive ball — with the aspirator in which a hole equips with 
the head formed in the inferior surface of tongue, and the move means to which between a feed zone 
and the positioning sections is moved for a head, and generates negative pressure the pressurizer 
which generates a positive pressure, and a head — adsorption — the time of carrying out vacuum 
adsorption of the conductive ball at a hole — adsorption — the time of connecting an aspirator to a 
hole and a head contacting the conductive ball in a feed zone — adsorption — it has a change means 
to connect a pressurizer to a hole 
[0011] ^ . 

[Gestalt of implementation of invention] The conductive ball loading equipment of claim 1 publication 
The feed zone of a conductive ball, the adsorption which carries out vacuum adsorption of the 
positioning section and the conductive ball of a work — a hole with the head formed in the inferior 
surface of tongue The aspirator which is equipped with the move means to which between a feed 
zone and the positioning sections is moved for a head, and generates negative pressure, the 
pressurizer which generates a positive pressure, and a head — adsorption — the time of carrying out 
vacuum adsorption of the conductive ball at a hole — adsorption — the time of connecting an 
aspirator to a hole and a head contacting the conductive ball in a feed zone — adsorption — it has a 
change means to connect a pressurizer to a hole therefore, the time of the inferior surface of tongue 
of a head contacting a conductive ball, even when generating an adsorption mistake, if the best layer 
of a conductive ball remains as it is in line — a change means — adsorption — a hole — a 
pressurizer — connecting — adsorption — a sort of the best layer of a conductive ball can be 
destroyed and a conductive ball can be made to ****** by blowing off gases, such as air and nitrogen 
gas, from a hole next, a change means — adsorption — if an aspirator is connected to a hole — the 
inside of a ****** ******** ball — most — adsorption — the thing near a hole — one adsorption — 
vacuum adsorption is carried out at a hole thereby — one adsorption — two or more conductive balls 
can avoid to a hole adsorption mistake of adsorbing 

[0012] Next, the gestalt of enforcement of this invention is explained, referring to a drawing. Drawing 
1 is the side elevation of the conductive ball loading equipment in the gestalt of 1 enforcement of this 
invention. In drawing 1 , 20 is a pedestal. 21 is the feed zone of a conductive ball, among these 22 is a 
container which contains many conductive balls 23. The pars basilaris ossis occipitalis of a container 
22 is formed in the shape of a mesh, and can circulate air now upward from a lower part. 24 is a rest 
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which is ****ed on a pedestal 20 and supports a container 22. A guide rail 25 is formed sideways and 
the slider 26 formed in the lower part of a container 22 is ****ing free [ a slide ] to the guide rail 25 
at the upper part of a rest 24. Moreover, near the lower center of a container 22, the axial branch 27 
is ****ed downward and the axial branch 27 is ****ed free [ rotation of a cam follower 28 ] at the 
soffit section. In the peripheral surface of a cam follower 28, the eccentric cam 29 which rotates by 
the motor 30 is ****ing. Moreover, 31 is a spring for making a cam follower 28 and the cam 29 close. 
[0013] Therefore, if a motor 30 is driven, an eccentric cam 29 can rotate, a container 22 can be 
vibrated in a level surface, and, on the whole, the conductive ball 23 in a container 22 can be fluidized 
by this vibration. 

[0014] Moreover, the outlet 32 which blows off air is inserted in space S located in the lower part of 
the conductive ball 23 among containers 22. And air is blown off from an outlet 32, and if flowing of 
the air which passes the conductive ball 23 and results upwards is generated, the conductive ball 23 
can be made to fluidize. 

[0015] Moreover, 33 is positioning section arranged in the position distant from the feed zone 21 on 
the pedestal 20. Among these, the electrode holder with which 35 holds a substrate 34 horizontally, 
and 36 are movable tables which position a substrate 34 to a predetermined position by moving the 
positioning section 33 prepared on the pedestal 20 in the XY orientation. 

[0016] 37 — a feed zone 21 and the positioning section 33 — the upper part — and the frame 
arranged sideways, the feed screw with which 38 is ****ed by the frame 37 free [ rotation ], and 39 
are the motors as a move means to rotate a feed screw 38 40 is a move plate which is not illustrated 
and which it sends, a nut is back prepared and this delivery nut is ****ing to the feed screw 38. 
Therefore, if a motor 39 is driven, a feed screw 38 can be rotated and the move plate 40 can be 
moved to longitudinal direction. 

[0017] Moreover, the block with which the front face of the move plate 40 was equipped with 41 
possible [ rise and fall ], and 43 are rise-and-fall motors which make block 41 fluctuate, adsorption of 
a plurality [ inferior surface of tongue ] among the soffit section of block 41 — a hole — the head 42 
in which 42a ( drawing 2 ) was formed is being fixed 44 — the interior of a head 42 — minding — 
adsorption — a hole — it is the flexible tube which connects 42a and the exit port of the selector 
valve 45 as a change means And two inlet ports are in a selector valve 45, and the pressurizer 46 
which carries out the regurgitation of the compressed air like a compressor, and the aspirator 47 
which attracts air like a vacuum pump are connected to it in the one inlet port And a selector valve 
45 connects one of a pressurizer 46 and the aspirators 47 to a flexible tube 44 (namelyj, adsorption of 
a head 42 a hole 42a) alternatively. N ^ ' 

[0018] The conductive ball loading equipment of this gestalt consists of the above' configurations, and 
the operation is explained, referring to drawing 2 next. 

[0019] A motor 39 is driven first and a head 42 is moved to the upper part of a container 22. And the 
rise-and-fall motor 43 is driven, a head 42 is dropped, and the conductive ball 23 is made to approach 
( drawing 2 (a)). A motor 30 is driven, and vibration is given to a container 22, and air is blown off 
from an outlet 32, and the conductive ball 23 is made to fluidize on the whole at this time. 
[0020] Next, in case the inferior surface of tongue of a head 42 tends to contact the conductive ball 
23, a pressurizer 46 is connected to a head 42 by the selector valve 45. thereby — adsorption — a 
hole — air blows off from 42a and the best layer of the conductive ball 23 is made to ****** And if 
the inferior surface of tongue of a head 42 enters in the ****** ******** ball 23 as shown in 
drawing 2 (b), a selector valve 45 will be driven and an aspirator 47 will be connected to a head 42. 
thereby — the inside of the ****** sm<****** ball 23 — adsorption — a hole — the thing near 42a - 
- adsorption — a hole — 42a is adsorbed 

[0021] And the rise-and-fall motor 43 is driven and a head 42 is raised, at this time, it is shown in 
drawing 2 (c) — as — one adsorption — a hole — 42a adsorbs and one conductive ball 23 can avoid 
to it, the adsorption mistake mentioned above 

[0022] next, the motor 39 — driving — a head 42 — a substrate 34 top — moving — the rise-and- 
fall motor 43 — driving — adsorption of a head 42 : — a hole — the conductive ball 23 by which 42a 
is adsorbed is carried on circuit pattern 34a of a substrate 34 ( drawing 2 (d)) 
[0023] The above operation is repeated the required number of times. 



[0024] 
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[Effect of the invention] The conductive ball loading equipment of this invention The feed zone of a 
conductive ball, and the positioning section of a work, the adsorption which carries out vacuum 
adsorption of the conductive ball — with the aspirator in which a hole equips with the head formed in 
the inferior surface of tongue, and the move means to which between a feed zone and the positioning 
sections is moved for a head, and generates negative pressure the pressurizer which generates a 
positive pressure, and a head — adsorption — the time of carrying out vacuum adsorption of the 
conductive ball at a hole — adsorption — the time of connecting an aspirator to a hole and a head 
contacting the conductive ball in a feed zone — adsorption, since it has a change means to connect 
a pressurizer to a hole the conductive ball of the neighborhood where a head contacts is ******ed - 
- making — one adsorption — only one conductive ball can be made to be able to stick to a hole, and 
an adsorption mistake can be suppressed 

[Translation done.] 



http://ymw4.ipdlj>o.gojp/cgi-bin/tran_web_cgi_ejje 



2002/05/31 



(19) 0#B#ffrf (JP) 



02) & m # it & # (a) 



#IH¥9 - 260387 

(43)&IBB ¥j£9*F(1997)10a3B 



(51) IntCl. 6 
HO 1 L 
B2 3K 
B 2 3 P 
HO 1 L 

// H 0 1 L 



21/321 
3/06 
21/00 
21/60 
23/12 



3 0 5 
3 11 



F I 
HO 1L 
B2 3K 
B 2 3 P 
HO 1 L 



21/92 
3/06 
21/00 
21/60 
21/92 



6 0 4H 
H 

3 0 5Z 
31 1Q 
604Z 



ffiMfcR *W5S S*«©St2 OL (± 5 JO &i&Htc«g< 



(21) ttJH#Hf 

(22) tfi&B 



»aJF8 -62349 
¥/£8¥(1996)3 m9H 



(71) tHKA 000005821 

*ffiDffR^*^R^1006#«l 

(72) 38W# *M K- 

*E^nXr^^P^1006#«I «TWB 

(74)ftSA #a± tfc£ (*l«) 



(54) [5sw©**] «att#-jw^«sex^«tt^-;wsic*& 



(57) [gift] 
#*&4 5 *m?Z>. 




1 1 «»Se» 4 5 

2 3 mx&K-i\> a e imfiEass 

3 s tt«st»ei 4 7 mmm 

♦ 2 



1 

fB®»?LK:HtrfB«R?i^g^Si^u. Htrta — ^ f#buib« 

[0 00 1 ] 

ears &©•?&£„ 

[0002] 

i o o o 3 ] m 3 «se*<D^tt;j<-ju*iiE^gcDjiijffi 
Klir*5. 03tcfcc^r. i jas»«t#-;u©«i& 

[0 004] 6t*^©tiUBftti>9TC&-3-C. «T©«fc 

[000 5 ] 1 11^7 FtM5»-jT. is*? b 1 2©T 
J&S|HC{£f$ 3 ftTt, »-*>,, ->t7 h 1 2ti7'a 1 3(C 
fitf*S*rCI,»*. ^Q-^l F 1 2£JbT 



(2) 1$H¥9-2 6 0 38 7 

2 

±T«*S3WIB«W*<t^» K 1 1 li±TS»-r5. 1 4 

SgQfcD l 5«Mi;i.6*vci>S. ^n?* 1 3©W®cc 
RW6tifc^» F 1 6M&9fet; 1 5 CC»£ (/?(,>&. 

Ufc#o"C-*-* 1 7*S|gt&LTiHi3iaD 1 5*S[5]fe-r 

o*rt-i/c^» K i icc&ttsti-ci>&. 

10 K 1 1 ©TfflK«®mj4#-;U 3 ©©* ?L 1 1 a tftKR 
nSCiCcJ:^. ©#?L1 1 a(C^S14*r-;U3*iX3g 
[000 6] S£*©Mf£tf --.feJglB&att. ±K© J: 

. *WttLr^» f i i««e©2©±^r^ibd-&. •€• 

sFl 1 *T» • ±»SH±. F 1 1 ©Tffl«eiWttt 

tf-JU3£K»rr&„ £©£#. JSf»H5£igSfrb 
20 -r^S2?r«l!l3-a-^C<!:(Cj;«3. SS2l*i©»«tt!j* 

-;b3*^e<)K:ssiaj3-{±ntf. ^» hi i©tm©«r 

«?L1 1 a«c»*tt#-jU3**S£ltt«l,«>TC». 

[0007] ^7 f 1 1 wwrnttf-fr 3 zmmmm u 

F 1 1 «£&1 0©±^S»3*S. ^5 F 1 1 

*T»Si±r*©Tffi©»«tt#-;u3*a«i o©± 
iU3©Kffi«»««*iw»-r*. ^cec^v f 1 1 

3-a-4atf> »Wt!lf-JU3B«#?L2 

30 fil Otcjgtssn^. ^c(c^» K 1 lti§i2©i^ 

[0 00 8 ] 

CSa?#IWil/J:5iT5«a] U*>Utt3W6. '(^*© 
*«ttiK-Ji/««K««ctt. yc© <t 5 ficMH**'* o 
fc. ftttofe. ^»F11 «^S2{C*tLrTP5 • JbJ* 
t-4Ci(cJ;0iK«7L2 Uci»«tt#-^3*Stffi»# 
ltt»>7> 7'T -2> fc©-C* 0 . 1 -3©®3©?L 2 1 
«zg^S14^-;U3^ l o^»*snta«ft6JEct». <t 
C ^75i. C ©ate. G9 4 CCm-T J: ^ ic 1 rxDmmn 1 1 
40 a«C»l/TtB»fl©WWtt#-*3#*a«» (R«S 

sn^-r<. cn6©ta»ffl©*«tt»K-^3 3&«* 

W)ecfttt{t:3«r<>. ^*;Fi l ©TH**j©ttT*ffF 
*»©»» (^?St4^-^3©a±)l) tt. 

[000 9] l/fc^o T^HJlJ . l o©gRJffif?LKl2g^ 

so &*m&i?z>ct.*mmtirz>. 



3 

[0010] 

Jtifc^7 F£. F£^aS£{ia&est>gfi£©R8£ 
[0 0 1 1 ] 

n/c-^y Ft. F&ttttas£tts%«>as&©H&& 

J*EE*8£-r**?HHR 

x^©stt£q*:ffl-f t itc^o, awtt#-;KDft±iB 
©ffi*j*«*L awttt*- jh& >< 7 3 -a- 6 c £ w * 

^*^^#-;i/©5^*fc®#?LK:Sfi^4>© 

©#**. l^&*?LCcJt23R*3ft&. cftCcJ:«K 

[0012] &ec. Hffl*#JBL«e#&#»9l©3G*© 

*JC»"C. 2 0HSSf*S. 2 1 ttW«ttaK-iU©eW& 
gpr&»). C©5*i. 2 2J33»*tt#-JU2 3«:£«JR 
M-r&g8?*S. 382 2(DJS§|5«^ » ^»«tc«JsS 

fco"0,»3. 2 4li. «£2 0±4CKi9:;*ft;g82 2£ 
3a*r*e»r**. •&S|5 2 4<D±giJiCtt > misj^tc*' 
W FU->U2 5#!9:tt£>ft. FU-rt^SKttSS 
2 2©T»KRW6ftfc:*5-f#26ai*5-/ KeSEtC 
«*0tl,>S. *feSfS2 2©Ta»**Wifi«:«. TlSl 
* fcftftfcSG 2 7 #3gR 5 ft . tt£8B 2 7 tt-e<DT*SiSI»c 
*A7* P72 8£@$Kg&tC$i&;£L-Cl>5. *A7t 
P7 2 8©SIM&C«:. •=&-£ 3 0tC«fc- 7 r|5I$KT'&<l'^ 

8i*A2 9££ffi|$3^5/c»©;*:/l>>$'"C*S. 
[00131 Lfc*«->t, *-*3 04Itt1-5i. 01 

<i>*7 a 2 9 ftsgiiE u . sg2 2 **¥-mn-vmmz a s 



(3) 13BIW9-2 60 3 8 7 

4 

[0014] */c. §82 2© i 5'«3. SlWttiK-^2 3 

©TfttcffiarrsgiBstctx. &f&*m&?vmn32 

10 [00 15] Sfc, 3 3 »£& 2 0 ±tC*Jt,i-r«*&2P2 
1^6RtftA:&BK:EIK$ft&{ftaBK«MV7jb-&. C© 
3 5K&K3 4«*¥«C&&'$'&*Jl'?. 36tt 
&&2 0±CCSt?6ftft:ttKfe8!>9S3 3^XY^[SitcS 
Sfr3t!-£C<!:CCJ:«3. S*^ 4 *j^G!«^fifflB«M- 

[0016] 3 7 «f*if£S|i2 1 -$>&g&#gB3 3 <£ *) i> 
±^«:*»-3SllS]#lCffi{g3fta7U-A % 3 81J7U- 
A3 7KgKg&tcN£;*ftS&9*at;. 3 9tti*9:te 

20 0Ba*LtC^jCl^0t» h^WSPtC^^^ft. C© 

£„ L/c#oT. "&-$3 9&IBflir*~&£)£9*a(;3 8 

[0 0 17] Sfc4 1 te&fflR.4r 0©mrffi&CJ?P2nJtg{C 

JWe- :/n?*4 l©Ti»»«:tt. TffifC 
«lft©Q&#?L4 2 a (02 ) ifiJ&fZZ tilt"* v K4 2* 
is^ntc^. 4 4 tt^ ? F 4 2©rtSP^L/-C©* 
30 ?L42a£. ^#^&£bT©Wg#4 5©ffiCItf- F 

^f4 5tC«. 2 0(DAP^-h* 5 **), fOloCAP 

■5>WllI^a4 6 i. JlffislO^ttdfOJc^CCffiaSrRgi 
■T«iR5ISilB4 73&«ttttSft"Ct»*. *Ur. W©^f4 
5tt. tt!BE^S4 6£®:?I^S4 7©^^©-^?:!R- 
S^)0C7 U + ->-7';U9 1 ; x-y4 4 (tft^^vF4 2© 

ga«?L4 2a) cc»atr*. 

[0018] *J&ffl©iS*ttil<-JWStJI«Htt. ±12© 
40 J:^ttfllfiS<fc»)i5e»). iX«:BI2*#J|{l0iQc*»6-€-©«Pf¥ 

[0019] $r-=&-^3 9^iiaftU> F4 2£!g 
S2 2®l^»t5. *b"C. »»*-ar4 3*re 
BUjU. F4 2%TK3-ai»mi4sl<-^2 3^Sa$ 
t4 (02 (a ) ) . C©£*. *-^3 O'&lgSfjOT 
SS2 2(Cfi«i«:(t^U. *A:q>cffln3 2*>6S«*?*: 

[0 02 0] ^K-s 9 F4 20TM& anStttf-A^ 3 
CC««LJ:5 4-r4l«. We^4 5«:j:0ttl^a4 6 
50 v K 4 2 {CgSBS-r CfttCd: 9 . ©S?L4 2 a A» 



(4) 



<ftffl¥-9-2 60 3 8 7 



•fet£. ^Lt. 02 (b) &C7TVrJ:5Ct. ^'v^r/c^m 
t±^<-;U2 3rtK^? F4 2©Tffi**Ao/c<E>. 
45£fgI»L-C > R?IKH4 7«r^? F4 2<£l£ffi? 
£. cntC^O. ^'7^/cS^tt^-;U2 3<D^^©# 
?L4 2 a«:afcjat,^©(D^*i®m4 2 a(C©#$n 
&. 

[002 1 ] Zl>X. m^-f4 3^mWsLX. 
K4 2*±#3-i*^). C<D£*. 02 (c) (C^TJ: 9 
«C. 1 o©tR«?L4 2aKttl o<D*tttttf-.>U2 3 # 

[0 0 2 2 ] 3 9£|gi&l/T. ^9P4 2S 

»S3 4±^Sbb. J¥»*-dr4 3*IMfcLT. 
F4 2©5R*f?L4 2 a {C»«ShTI,>4*«tt#-^2 
3«SS3 4<D@fg^jr->3 4a±(C«tt-r<S (02 
(d) ) . 

[0023] «±©»f&&!&RfcigR»») JET. 
[0024] 

[»B©»!l*] ^91©«mtf~A4SlfcaECtt. eSU 

i. F«eU^&fi!«i^tf£©N&&tt3-&&& 

2»*T^*IH«»7L«:«giiSiB*»t*L. F## 
l^rt<^«tt>J<-*«:««l/J:^4-i-aiR!iai?L{cJ)o* 



10 



20 



:asHre«tt-r*&je#«**rra©r. -^*F>w8tt 

lo©*Stttf-~jl/©a£R*3ttSC&*f'?*. ®Jgf 

[02] ( a ) #«i!l!©-J«i©JBaK:*jW -SSgUtt* 

<c) #«9!©— IStt©0ffiK:|^a»*te#-A«tt 

$IS©ttf^l5i^0 

^S©«j^ift^0 

[03] S£*©^mt4^-;^ig^g©ffliJM0 
[04] fS£*©Wtt#-;l*tt*SB©^i» F©»*MK 



[fif#©l&W] 



2 1 
2 3 
33 
4 2 
45 
4 6 
47 



[03] 



[04] 



-A— -TTTl- 



16 



f5 





C5) 



^^■9 - 2 6 0 3 8 7 




2 t eaess 4 s vrttft 
23 anrtttf-* 4 6 msmrn. 

3 3 Wm9HM» 4 7 fflk?l36» 

4 2 ^s. K 



<a> 23 



<b> 



(C) 



cd) 



35- 




23 



n < 42 



u u a*o' 



23 



22 



n 



34 L_ 




-42 
23 

£1 



34a 



csDint.a.* msm^ Frftmm&n fi fit#^@^f 

H 0 1 L 23/12 L 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGD3LE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



